In the fluorescence quantum yield measurement, the UV-vis absorption spectra and the fluorescence spectra excited at 360 nm of both Coumarin 1 in ethanol (standard) and N341A were measured from the lower to higher concentration. The absorbance at 360 nm was recorded and the fluorescence intensity was integrated for each sample. Then, the integrated fluorescence intensities were plot via the absorbance at 360 nm for both Coumarin 1 and N341A. The slope for each sample is proportional to that sample's fluorescence quantum yield. The slope ratios (Slope X /Slope ST ) of 0.390, 0.409 and0.374 were obtained from 3 independent measurements. The final average ratio is 0.391. Figure S1 . Linear plots of integrated fluorescence intensities via the absorbance at 360 nm for Coumarin 1 in ethanol (standard) and N341A. The ratio of the slopes of the two plots is proportional to the ratio of fluorescence quantum yields of the two samples.
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Data Analysis for Transient-Absorption Dynamics of FRET
The reaction schemes of FRET are shown in Fig. S2 . Assuming the concentrations of MTHF-Flavin in three photolyase enzyme complexes (MTHF-FAD, MTHF-FADH • and MTHF-FADHˉ) involved in the reaction are n 0 , the dynamics of each elementary step can be obtained by the following equations according to the reaction scheme.
In MTHF-FADHˉ, 0.7n 0 of MTHF and 0.3n 0 of FADHˉ (see the ratio in the text) are excited upon 400-nm excitation. The dynamics of FRET from MTHF to FADHˉ can be be solved by fitting the following equations:
Figure S2. Reaction schemes of RET in three photolyase enzyme complexes.
Before the pump excitation, the only species in the system are the ground-state MTHF and FADHˉ with a concentration of n 0 . According to the Lamvert-Beer's Law, the difference absorption signal is written as:
Since the ground-state MTHF and FADHˉ have no absorption at the wavelengths longer than 500 nm, none of our absorption transients probed at 500 nm contains the signal from either MTHF or FADHˉ. Then the transient absorption signals can be simplied as:
Given the emission lifetime of MTHF * (1/ 2-1 k ), we then solved the 2-3 k and 3-1 k by globally fitting the absorption transients at various wavelengths from 700 to 500 nm.
In MTHF-FAD, 0.5n 0 of MTHF and 0.5n 0 of FAD (see the ratio in the text) are excited upon 400-nm excitation. After the FRET from MTHF to FAD, the generated FAD * is readily to be reduced via electron transfer (ET) from the neighboring aromatic residues (W382-W359-W306 tryptophan triad) and the adenine moiety in the coafactor. The dynamics of FRET from MTHF * to FAD and the subsequtial photoreduction can be be written as:
Since the groud-state FAD and FADˉ have no absorption at all our probing wavelengths, the transient signals can be written as:
With the reported values of
k , 2 we can determine the rate of FRET from MTHF to FAD (
Similarly, the generated FADH • * from FRET also can be reduced via ET from the neighboring tryptophan triad and the adenine moiety in the cofactor. The dynamics of FRET from MTHF * to FADH • and the subsequtial photoreduction is acquired as follows:
Computational Models
The conventional models for MTHF and flavin molecules are used for computational studies, as shown in Fig. S3 . The model MTHF contains the 5,10-methylenetetrahydrofolate with the conjugated benzene ring, while the most widely used theoretical model FAD is a lumiflavin (7,8-dimethylisoalloxazine) . [6] [7] [8] [9] Figure S3. Computational models for MTHF and flavin molecules.
